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Chapter 2: Land Cover Map 2000 
)2.1,
LAND COVER MAP 2OOO
Introduction
Countryside Survey 2000 (CS2000), which covers both Great Britain and Northern
Ireland, provides information about the habitats and landscape of the UK countryside.
A key component of the survey is Land Cover Map 2000 (LCM2000) which
complements the detailed, sample-based, field surveys of CS2000 (Fuller et al.,2O02a).
LCM2000 seeks to both update and upgrade the Land Cover Map of Great Britain
(LCMGB) of 1990 (from which the urban and suburban mapping used to define values
of URBEXTIees was taken).
LCM2000 is a digital map of land cover based on satellite imagery taken principally
between 1998 and 2000. The satellites record spectral reflectances from the Earth's
surface on a grid of approximately 25mx25 m cells (pixels). LCMGB used a pixel-
based approach which may lead to a speckled appearance, be misleading, and result in
poor quality mapping - for example, where pixels of grass are shown within a field of
wheat. Additionally pixels on the boundary between areas of uniform land cover are
from multiple surface types and may give spurious results (Smith & Fuller, 2000).
Processing of satellite data for LCM2000 addressed these issues by using a parcel-based
approach. Image segmentation built around 'seedpoints' was used to identify land
parcels in the pixel-based images (a detailed account of which is given by Fuller et al.,
2002b). Post-segment^generalisation gave parcels with a minimum mappable unit of
half a hectare (5 000 m'). A geographical information system (GIS) was used to record
boundaries between the pixel-based segments using digital line work, thereby creating a
vector version of the dataset with a range of attribute data held for each of the resultant
land parcels.
)', Outputs and formats
2.2.1 Introduction
LCM2000 is a land cover classification comprisingT2 class Variants, combined into 26
Subclasses and in turn into 16 Target classes and 10 Aggregate classes. Subclasses
were also combined to simulate 20 Broad Habitats of the UK Biodiversity Action Plan
(see Table 2.1). LCM2000 is provided as several different product versions.
2.2.2 Vector database
Data are provided as polygons (land parcels) with each parcel linked to a set of
attributes. The standard level of detail supplied (known as Level 2) provides the 26
LCM2000 subclasses. Level 3 gives class detail down to the 12Yaiant level but may
not be of consistent quality throughout the UK. The standard output format is as
ArcView shape files.
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Table 2.1 LCM2000 Subclasses and their relation to the Target classes and
Broad Habitats (from Fuller et a1.,2002a)
BH
22. Inshore sublittoral
13. Standins water/canals
20. Littoral rock
21. Littoral sedimenl
18. Sunra-littoral rock
1 9. Suora-littoral sediment
12. Bogs
10. Dwarf shrub heath
15. Montane habitats
1. Broad-leaved woodland
2. Coniferous woodland
4. Arable & horticultural
5. Improved grassland
6. Neutral
7. Calcareous
8. Acid
9. Bracken
I L Fen, marsh and swamp
17. Built up areas, gardens
16. Inland rock
20. relevant BHs
LCM Target class LCM Subclasses
Sea / Estuarv Sea / Estuarv
Water (inland) Water (inland)
Littoral rock and sediment Littoral rock
Littoral sediment
Saltmarsh
Supra-littoral rock and
sediment
Supra-littoral rock
Suora-littoral sediment
Bogs (deep peat) Bogs (deep peat)
Dwarf shrub heath
(wet / dry)
Dense dwarf i Open dwarf
shrub heath : shrub heath
Montane habitats Montane habitats
Broad-leaved wood Broad-leaved / mixed woodland
Coniferous woodland Coniferous woodland
Arable and horticultural Arable cereals
Arable horticulture
Non-rotational horticulture
l.pf"p"y 9"9" e_t g-s {an d
Neutral / calcareous
semi-natural / rough
gla"q"ql9td"q
Acid grass and bracken
Improved grassland
Setaside grass
-N.-ttgglg-gll
Calcareous grass
Acid grass
Bracken
Fen, marsh and swamp Fen, marsh, swamp
Suburban and urban Suburban/rural developed
Continuous Urban
Inland Bare Ground Inland Bare Ground
16 tarset classes 26 tarset/subclasses
))? Raster dataset
The data have been derived from the vector database and are available at two
resolutions, 25 m and I km. The former provides the appropriate LCM2000 Subclass
for each 25 m square and the latter the dominant Subclass and Aggregate class.
2.2.4 Choice of data and format
The choice of an appropriate LCM2000 output for the derivation of new index values of
urban extent was relatively straightforward. Neither the Broad Habitat nor Target
classes discriminate between urban and suburban areas and the 72 class Variants are
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thought to be inconsistently mapped. However, urban and suburban land cover types
are represented in the 26 class LCM2000 Subclasses dataset, appear to be synonymous
with the types of development described by the urban and suburban classes used to
derive URBEXTlsso, &fld are clearly the most appropriate output for use in updating the
index.
The target format for the use of LCM2000 data, in the generation of an updated FEH
urban extent index, is a regular 50 m grid of values. This format and resolution is
consistent with the digital terrain model used to generate the catchment boundaries
employed in the derivation of FEH catchment descriptor values.
Review of LCM2000 outputs determined that no additional benefits would accrue from
using data from the vector database as a basis for producing 50 m gridded data. Raster
data at 1 km resolution providing dominant land cover class were insufficiently detailed
but at a resolution of 25 m were appropriate for use as an input to producing the target
grid of 50 m values. Data at 25 m resolution were available as Erdas Imagine image
files.
The GIS software package Arclnfo was used to convert the 25 m raster data provided as
image files to Arc format using the 'imagegrid' command. The generalisation of the
25 m dataset to 50 m resolution using Arc routines was achieved using a two-stage
procedure. The dominant land cover class was determined for each 50 m cell using the
'blockmajority' command. Where no dominant class existed, a nearest-neighbour
('nearest') assignment was used to determine the land cover class given to that cell.
Figure 2.1 illustrates the effect of the generalisation procedure on 25 m data assigned to
LCM2000 Subclasses Suburban and Urban for the area around the town of Bourne in
Lincolnshire. It is apparent that although a little of the fine detail is lost, the 50 m data
accurately mirror the land cover patterns evident in the 25 m data.
(25 m) (50 m)
Figure 2.1 Effect of generalising 25 m Suburban (blue) and Urban (red) land
cover data to a 50 m resolution 
- 
Bourne, Lincolnshire.
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2.3 Subclasses
Subclasses were defined, where possible, to describe the complete range of Broad
Habitats identified by the UK Biodiversity Group, but also aimed to give cover classes
sought by other users. Table2.1 (Section 2.2) indicates the relation between Broad
Habitats and LCM2000 Subclasses and Table 2.2 /t,elow) that between Subclasses and
Variants.
Table2.2 LCM2000 Subclasses and their relation to the Target classes and
Broad Habitats (from Fuller et a1.,2002a\
LCM Subclasses
Sea / Estuarv
Water (inland)
Littoral rock
Littoral sediment
Saltmarsh
Supra-littoral rock
Supra-littoral sediment
Bogs (deep peat)
Dense dwarf i Open dwarf
i
,i
shrub heath . shrub heath
Montane habitats
Broad-leaved / mixed woodland
Coniferous woodland
Arable cereals
Arable horticulture
Non-rotational horticulture
lmproved grassland
Setaside grass
Neutral grass
Calcareous srass
Acid grass
Bracken
Fen, marsh, swamp
Suburban/rural developed
Continuous Urban
Inland Bare Ground
26 tarset/subclasses
Variants
sea
water (inland)
rock, rock with algae
mud, sand, sandimud with algae
saltmarsh, saltmarsh (grazed)
I99k
shinsle, shinsle (vesetated), dune, dune shrubs
bos: shrub, srass/shrub, undifferentiated (all on deep peat)
:
i 3l,ll""ou,
montane
deciduous, mixed, open birch, scrub
conifers, felled, new plantation
barley, maize, oats, wheat, cereal (spring),
cereal (winter),
arable bare ground, carrots, field beans, horticulture,
linseed, potatoes,
peas, oilseed rape, sugar beet, mustard, non-
cereal (spring), unknown
orchard, arable grass (ley), setaside (bare),
setaside (undifferentiated)
intensive, grass (hay/ silage cut), grazing marsh
grass setaside
rough grass (unmanaged), grass (neutral /
unimproved)
calcareous (manaeed), calcareous (roueh)
acid, acid (rough), acid with Juncus, acid
w r]lh N"a fl 11; /_l e" { !t! lg Wly jg
bracken
swamp, fen/marsh, fen willow
suburban/rural developed
urban residential/commercial, urban industrial
despoiled, semi-natural
'7 2 tar petJ subclas ses/variants
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LCM2000 subclasses 'suburban/rural developed' and 'Continuous urban' appear to be
consistent with the Suburban and Urban classes defined by the LCMGB and which were
used as a basis for deriving catchment values of URBEXTIee6 for the FEH. It is also
apparent from the LCM2000 Variants used to define the Suburban and Urban
Subclasses (Table 2.2) that they both include, and discriminate between, the types of
urban and suburban development identified by the equivalent classes defined by the
LCMGB. In summary, both LCM2000 and LCMGB Suburban classes recognise
development that comprises a mixture of built-up and vegetated surfaces and both
Urban classes delineate areas of continuous development with little if any vegetation. It
is evident that the LCM2000 Subclasses Suburban and Urban are likely to be the most
appropriate classes on which to base an index of urban extent. Additionally, their use
should provide consistency with the types of development recognised by, and
discriminated between, the LCMGB classes used to define URBEXTrqgo.
Fuller et al. (2002a) report how, in rural areas, the LCM2000 Subclass 'Inland Bare
Ground' maps exposed rock surfaces such as limestone pavements and quarries. They
also note that in an urban context this includes gravel car parks, railway sidings and
derelict industrial iand. Consequently, the mapping of Inland Bare Ground in built-up
areas should also be evaluated, along with the Urban and Suburban Subclasses
described above.
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